When a linearly polarized light beam enters a surface-plasmon-resonanse (SPR) apparatus and is incident on the boundary surface with tested solution at the resonant angle, the phase difference between s-and p-polarizations is changed with the concentration of the solution. And the phase difference can be measured accurately by the heterodyne interferometry. Based on these effects, a method for measuring the concentration of a solution is presented.
enters the SPR apparatus2 being an isosceles right-angle prism with a thin metal film deposited on the hypotenuse surface being contacted with the test solution. Ifthe light beam is incident at the resonant angle O on this boundary surface, then the reflection coefficients r and r, ofp-and s-polarizations ofthe reflected light can be derived from the Aiiy's formulas3, and can be written as where r01 and r12 are the reflection coefficients ofprism-metal boundary and metal-solution boundary. respectively, d is the thickness of metal film, k is the wave vector in metal, q, and are the phases of s-and p-polarizations of the reflected light., and q$ is the phase difference between s-and p-polarizations, respectively.
From these equations, it is clear that q5 is dependent on the refractive index of the tested solution and the refractive index is related to its concentration4. Consequently it can be seen that q$ is dependent on the concentration. Next the reflected light passes an analyzer AN with the transmission axis at a to the horizontal axis and is detected by a photodetector D. Then the intensity measured by D is the test signal and can be derived as
On the other hand, the electrical signal generated by the function generator FG is filtered and becomes the reference 
